Abstract
Introduction
define online networks as virtual communities where people connect and interact with each other on a specific topic or where they just 'hang out' together at a social level. In recent years, research on the use of online networks in learning virtual environments has become as powerful as the technological change in the history of the globalised world, yet there is a lack of theorydriven empirical research. For example, Boyd and Ellison (2007) emphasise that a lack of studies exist to explore the link between online networks and education. This is echoed by Walker and Gleaves (2014) , who confirm that a lack of rich qualitative studies to better theorise the learning experience and students' perception of learning value and the status of knowledge created by others is evident in the literature. It was again reiterated in the opening speech of Will Swann (President of EADTU) when he accentuated the tremendous experience possible in online networks for students' learning activities in terms of practical knowledge and discovering skills. Using these online networks, they are able to learn from the many virtual learning environments in which students and staff can interact through the application of online teaching and learning methods without physical presence (Sancho & De Vries, 2014) . This paper set out to address the gaps outlined above by focusing on an interpretivistic communicative perspective based on the knowledge management theory with the main objective to propose and test a new theoretical measurement scale for students' usage of online networks for their identity formation and learning experience.
Literature review and theoretical framework
In order to present a theoretical discussion of identity formation and the learning experience in online networks, a number of notional constructs are briefly presented. Firstly, identity formation, which is usually studied from philosophical, social and psychological points of view thereby, makes it possible to study identities in social groups or online networks from different perspectives. According to Rimsky (2011: 79-80) , the interpretation of identity most appropriate for the analysis of identity formation in online networks is that it is, the state of the individual's consciousness in which, on the basis of the aggregate set of personal characteristics, one knows oneself, one recognizes the stability of one's own personality, one determines oneself from the surrounding reality, and one determines one's membership in a particular social group and, conversely, acknowledges the impossibility of belonging to other social groups.
Secondly, online networks are webs of relationships that grow from computer-mediated discussions and conversations among people who share a common affinity and articulate a shared connection but differ and traverse in other ways (distance, time comprehension, embeddedness in single locations, etc.) (Barker, 2011) . In the context of this study, the definition of Boyd and Ellison (2007) has been adapted. According to this definition, online networks refer to web-based services which allow individuals to construct a profile (identity formation) within a bounded system articulated by other users (usage patterns) with whom they share the connection and how they perceive the connections and feedback (learning experience) that take place within this system. According to Attrill and Jalill (2010: 1635) , trust, the social setting, social identity, intent, privacy and the type of information that individuals are willing to expose or present on their profiles are the factors that will impede or influence identity formation in online networks. Thirdly, the learning experience which according to Greenhow and Robelia (2009: 119) , refers to the contexts for learning which are becoming increasingly complex across a range of physical and cyberspaces -especially in terms of how students' learning experiences in online networks are transforming education. If applied to online networks, the learning experience is dependent on information and knowledge obtained through interactions and transmitted ubiquitously through social interactions without considering real-world consequences. This is confirmed by Kirkwood (2008) , who found that students search for information or knowledge for their homework, assignments and studies; and Hung and Chung (2013) , who argue that online networks serve as storehouses of knowledge in which information and knowledge creation and sharing are growing rapidly for problem-solving and learning purposes at universities. Although some authors (Brown, 2011; Hara & Kling, 2000) argue that drawbacks like feelings of isolation, loneliness, frustration, anxiety and confusion might reduce students' learning experiences, a study conducted by Chou and Liu (2005) indicates that a relationship does exist between learner control and learning effectiveness. Furthermore, extroverts are more likely to experience benefits from their Internet usage than introverts and other authors like Bargh and McKenna (2004) confirm that it positively influences psychological well-being. A recent study by Young and Strelitz (2014) concludes that Facebook usage is socially patterned, is based on race and class variables but is weakly associated with loneliness and well-being.
According to Chan, Walker and Gleaves (2015: 97) a lack of consensus has exposed two distinct areas in the theorisation of online learning, namely a field of technological affordance distinct from e-learning and broadly defined in terms of educational relevance and how it is exemplified through the ubiquitous and personalised use of technology. This study hence draws from integrative theoretical models that document and stresses the need to consider usage patterns. Furthermore, based on the argument earlier that successful online networks are characterised by the constant creation and sharing of new knowledge and the fast dissemination and representation thereof as well as commitment to and understanding of individuals in the online networks, the main thrusts of the research were critically viewed and analysed from a knowledge management perspective. Based on the viewpoint of Farquhar and Rowley (2006: 162) that institutions with power over online networks as technological e-learning developments are in a better position to dominate and manage interactions on the Internet, it is argued that this network society offers the opportunity to knowledge-based institutions to build, enhance and maintain sustainable communication relationships with individuals through knowledge creation and sharing. In the context of this study, knowledge management is defined "as the generation, storing, representation and sharing of knowledge to the benefit of the organisation and its individuals, it is arguably specifically relevant to study the use of online networks for identity formation and the learning experience through knowledge creation and sharing" (Barker, 2011: 334-350 ).
Based on this approach, as well as an extensive literature search using these concepts and applying inclusion and exclusion criteria, six instruments were selected of which criteria have been used for the purpose of this study. The findings of this review indicated that the most appropriate elements to use in order to study these concepts from an integrated approach are the ones presented in the theoretical framework in figure 1.
• Which online networks This framework has been developed and based on an integration of concepts from existing instruments and questionnaires, grounded in a comprehensive review of literature. These concepts are demographics (Ellison, Steinfeld & Lampe, 2007 : 1149 , usage (Ellison et al., 2007 (Ellison et al., : 1150 and identity formation (identity profile of LaRose et al., 2005 ; self-esteem from Rosenberg's 1989 self-esteem scale, updated by Ellison et al. 2007 Ellison et al. : 1152 ; social presence and cognitive presence of Garrison, Cleveland-Innes & Fung 2004: 67) . It also includes the concept of learning experience (student learning from Garrison et al., 2004: 72-73 and Pempek, Yermolayeva & Calvert, 2008: 233 ; interactivity from Garrison et al., 2004; Pempek et al., 2008: 234 and intensity from Ellison et al., 2007 Ellison et al., : 1150 .
Research design
To address the research problem that a lack of existing instruments exist to measure the usage of online networks, this study set out to develop and empirically test a new measurement model based on the argument that a triadic relationship exists between online networks, identity formation and the learning experience. Based on the preceding theoretical discussion, corroborated by Bonboni and Pinho (2013: 223) , stating that existing approaches do not "fully capture the richness of the concept by not taking into account the social identity dimension, which reflects the main aspects of the individual's identification". Therefore, a new conceptual framework integrating existing measurement tools and concepts as shown in figure 2 have been developed to address this gap and were used in this study. 
Sample
This study empirically tested the above conceptual framework, which links the usage of online networks, identity formation and the learning experience. The study population comprised students at a private university. A convenience sample of planned n=320 was therefore selected from students studying BSc (Hons) Business Degree programmes at the Sunway University in Malaysia. This sample was chosen based on the representation of the university's students as Sunway University has one of the biggest student populations (for private higher education institutions in Malaysia) and the students from the Business School has the highest number of enrolment for the entire university. A combination of quantitative survey methods and a qualitative literature review formed the core of the data that were used for this study.
Measures
Before administration of the survey, a preliminary survey was conducted with 43 students in October 2014. The results indicated that the wording of questions was clear but that 21 of the 87 items did not indicate any significance. To increase the reliability of the measure, these items were removed. After the pilot test, a 66-item instrument comprising seven sub-constructs was developed where the alpha values reported in brackets are Cronbach's reliability coefficients for each construct; profile (α = 0.614), self-esteem (α = 0.774), social presence (α = 0.894), cognitive presence (α = 0.786), student learning (α = 0.875), interactivity (α = 0.843) and intensity (α = 0.725). The Cronbach alpha for each of these constructs was between 0.6 and 0.8, which implies that the reliability of these constructs was acceptable and it can be considered that there was substantial agreement between them. These constructs were identified based on the proposed conceptual framework for theoretical research developed for this study, obtained through a thorough literature review. Theoretical statements, which are defined as summaries of central assumptions; suppositions; conjectures and assertions of declarations based on certain theories, models or the literature were used in the compilation of the questionnaires and were adapted based on the results of the pilot study -that is, those factors with no significant indicators were removed (Taylor et al., 2011: 3) . The measurement scale used for the closed-ended questions was the seven-point Likert scale (1 = strongly disagree to 7 = strongly agree). The survey data were then collected in November/December 2014 from a sample of students randomly selected in the classrooms. A short description of the study, information about confidentiality and an incentive for participation resulted in a realised sample of 301 (n = 301; several classes did not have full attendance at the time of data collection) from the 320 students initially selected and confirmed that there were no missing data. The proposed measurement model in figure 2 was measured using reliability and construct measurement measures in SMARTPLS to determine the cohesiveness of the items used to measure each construct.
Results

Descriptive characteristics
The descriptive characteristics of respondents' demographic information indicated that from the realised sample (n = 301), 191 respondents were male (63%) and 110 were female (37%). Most of the students were Chinese (85%), Indian (6%) and Malaysian (5%), with the majority of students being between the ages of 18 to 20 years (81%), followed by 20 to 25 years (18%); only 1% were younger than 18 years. Interestingly, most of the students who used online networks were at first-year level (73%), followed by second-year level and honours level (both at 11%) and third-year level (only 5%). The reasons they gave for their usage of online networks were as follows: Facebook (social interaction n = 267 and to stay on trend n = 226, but still a high result for using it for personal information n = 122). They also used Facebook for learning purposes (n = 103), E-learn (for learning purposes n = 26) and Twitter (social interaction n = 133 and to stay on trend n = 108). It is clear that E-learn is mostly used for learning purposes; it scored the lowest for social interaction. An interesting observation is that Twitter scored fairly high on usage for learning purposes compared to the remaining online networks, while MySpace was not used at all. It can be deduced that, in general, the online networks Facebook, E-learn and Twitter are indeed used for learning purposes and that students rely more on Facebook, Twitter and other online networks for their identity formation. Most students had more than 50 online connections on Facebook (n = 238), followed by Twitter (n = 107). A substantial number of respondents (n = 151) had fewer than 20 connections on E-learn, which is quite interesting as this is the formal online networks of the university.
Results of the measurement model
The proposed measurement model was analysed and interpreted in two stages: an assessment of the construct validity of the measurement model through common method variance (CMV) factor analysis and an assessment of the structural model. All the subconstructs in the structural model were specified as latent variables. The following section explains these stages.
CMV factor analysis: SMARTPLS
Data collected may be subject to self-reported biasness, which could mean that there may be a potential for CMV biasness. Conway and Lance (2010: 328) mention "that it is widely assumed that common method bias inflates relationships between variables measured by self-reports". The Harman one-factor test (CMV biasness) was conducted to determine the extent of biasness in various proportion distributions of the items (Ramayah et al., 2011) . According to Podsakoff and Organ (1986) , common method bias is problematic if a single latent factor would account for the majority of the explained variance; in this case, it would be more than 50%. In this study, the un-rotated factor analysis showed that the one factor accounted for only 31.56% of the total variance and thus the common method bias was not a serious threat.
The CMV, using factor analysis by forcing all the measurements into one single factor, appears to be less than 50%, indicating that no major common method problems were evident; hence, the researchers proceeded with the building of the measurement model. Once all the data was finally ready to be fitted into a structural equation model (SEM), the data was imported into SMARTPLS software for analysis. The measurement model was deemed valid because the usage of an SEM implied that it complied with the definition proposed by Hair et al. (2010: 636) , namely "the rules of correspondence between measure and latent variables (constructs) were accessed for their validity". The results are indicated in figure 3. 
Reliability and validity
Indicator reliability denotes the proportion of indicator variance that is explained by the latent variable, which is between 0 and 1. When the indicator and latent variables are standardised, the indicator reliability equals the squared indicator loading, which should normally be approximately 0.25 to 0.5. Reflective indicators with loadings within the PLS model that were less than 0.4 were removed (Hulland, 1999: 198) . Because loadings of measurements < 0.5 suggest a negligible effect, these items were removed, as indicated in table 1. To achieve convergent reliability, the average variance extracted (AVE) was calculated. The AVE is comparable to the proportion of variance explained in factor analysis, with values again ranging from 0 and 1. As explained by Bagozzi and Yi (1988) and Fornell and Larcker (1981) , a latent variable with an AVE exceeding 0.5 suggests adequate convergent reliability (CR). The calculations of the AVE and CR are presented in table 2. Tables 3 and 4 present the calculations for identity formation and learning experience respectively. The measurement model achieved convergent validity with measurement loadings > 0.5, average variance extracted > 0.5 and convergent reliability > 0.7. The discriminant validity of every latent variable was assessed to ensure that each latent variable is subjectively independent of other indicators. Two measures were used: the Fornell and Larcker (1981) criterion and the cross-loading criterion (Chin, 1998a) . According to them, a latent variable should explain the variance of its own indicators better than that of other latent variables. This is to ensure that no multi-collinearity exists amongst the latent variables. In this instance, the AVE of a latent variable was higher than the squared correlations between the latent variable and all other variables (Chin, 2010; Chin, 1998b; Fornell & Larcker, 1981) . Table 6 presents the latent variable correlations. 
Note: Diagonals (italised) represent the square root of the AVE while off diagonals represent the correlations
According to the Fornell and Larcker criterion (1981) , the values of the diagonals MUST be higher than those of the row and column. From this table it is clear that the respondents were able to understand and discriminate between the different variables, as the diagonal correlations are higher than the off-diagonal correlations. Table 7 presents the cross loadings of the measurement and latent variables. According to Chin (2010) , the loadings of an indicator on its assigned latent variable should be higher than its loadings on all other latent variables. Table 7 shows the discriminant validity and convergent validity of latent variables used in this study. To ensure discriminant validity, bold loadings should be higher than all other loadings within the same row, whereas convergent validity is achieved when bold loadings are higher than all other loadings within the same column. Convergent reliability is also achieved when AVE exceeds 0.5 (Bagozzi & Yi, 1988; Fornell & Larcker, 1981) . From table 7 it is clear that the cross loadings of the measurement indicators are the highest on the prescribed latent variables and therefore validity and reliability have been achieved.
Results of openended questions
From the five open-ended questions, interesting results were obtained which not only supported existing results in the literature but also confirmed new facts. Firstly, "what students like about the usage of online networks for learning purpose" included aspects like easy, fast and convenient; you can create and share information; you can obtain new information; expands thinking abilities/creative ideas; allows for instant replies/immediacy/instantaneous; encourages interactions; accessible; visual; can ask questions socially; obtain knowledge and flexibility. For example, a number of students said, "it is easier to upload and share information and it is efficient and convenient". Secondly, "what students dislike about the usage of online networks for learning purposes" included reasons such as delayed feedback; unreliable/ false information; lack of privacy; emotionless; fear of spam/strangers/stalkers; spreading of rumours; backstabbing; not conclusive; annoying information; distractions (videos, games, YouTube); and information overload. One example is a student saying, "people tend to rely on one person to find and share information".
Thirdly, the advantages of using online networks were pointed out to be up-to-date information; improved socialisation skills; choose and make friends; convenience; don't feel lonely and bored; great for introverts; relationship building; bonding; anonymity; networking; expand knowledge and the reach and richness of the online networks. One example is a student saying, "you don't have to meet in person, so it is great for introverts who can meet new people from around the world", which is interestingly contradictory to the results of Chou and Liu (2005) , which indicate that extroverts are more likely to experience benefits from their Internet use than introverts.
Fourthly, the disadvantages mentioned were that it is time consuming; less privacy; disconnection between members; no trust in people because of miscommunication/fake news; bad comments about others/gossip; identity theft/crime/fraud; sometimes friends don't show their true identity/have false identities; misuse of freedom of speech; deception through online information; addictiveness; people become anti-social and cyber bullying. For example, one student said, "you may not know the people you speak to and they may not be what they appear online because they don't always show their true identity". When asked whether they had any other comments, students in general responded that online networks are useful in promoting education to the masses; they help them tremendously in learning. One student said, "overall I love to use online networks for learning purposes", while another stated, "I am going online for learning purposes because it is really informative and people have loads of ideas". Everyone should use online networks more; and it is a good thing. For example, one student said, "online networks encourage learning and increase the opportunity to enhance the learning experience".
Discussion
Based on the results of the measurement model, it can be deduced that that students and educators should pay attention to three main aspects when using online networks for learning purposes. Firstly, take cognisance of students' identity formation, including their profiles and usage patterns. Do this to ensure that effective communication takes place between the student and lecturer in order to enhance the knowledge creation and the sharing process that takes place through the teaching or training of students, with the ultimate aim of ensuring that a comprehensive knowledge system of a specific domain or subject is established. Secondly, students should pay attention to their online identity formation and usage patterns to ensure that they behave ethically and in line with the required values of the institution. Thirdly, although interactivity and intensity of usage might benefit students' learning experience, the results of this study suggest that 'being active online' should not simply be measured by the number of messages posted on online networks or the frequency of online responses or feedback. Rather, it should be measured by the learning experience that takes place through that interactivity and intensity of usage.
Limitations and future research
The main limitation of this study is that the sample population consisted of randomly selected graduate students from different domains at one university only; hence, the results cannot be generalised. Access to the Internet, the culture of the university and students' creativity requirements might also differ at other universities. Despite these limitations, it is argued that this paper does contribute at an academic level through the exploration of the key constructs and sub-constructs to present a theoretical conceptual framework and to propose a measurement and structural model, which proved to be reliable and valid. The next step is to refine the measurement instrument to focus more on concepts with strong correlations. Future research will then be conducted at other universities. This research is seen as a good starting point for further research because it is posited that the findings of this study made an important contribution in that theoretical clarification is offered of the key constructs.
Conclusions
In an effort to expand on the knowledge of students' usage of online networks for identity formation and the learning experience, this study investigated the triadic relationship among these constructs. The study revealed the critical role that online networks can play in shaping the identity formation and learning experience of students. In particular, students can benefit from online networks and students are more likely to use online networks if the online networks will enhance the students' identity formation and learning experience. A review of existing literature on online networks, which became a new phenomenon in human communication, interaction and the learning experience, illustrated the need for a new and/or improved measuring scale. The results of the new measurement model confirmed a link between the usage of the Internet for learning purposes (students were more open for information sharing in order to build a sense of belonging, gain group cohesion, encourage participation, obtain feedback, etc.) and identity formation (they tried to increase their self-confidence and selfesteem by establishing a social and cognitive presence through their online profiles and develop positive attitudes, etc.). The students realise the importance of interactivity and intensity in online networks, especially for learning purposes (many adapted their identity to be accepted by the in-groups, managed information to enhance student learning, took responsibility, networked, collaborated, etc.).
To conclude, given the scarcity of research on this new and relatively under-explored area, this study can be seen as an important starting point for future research to clarify and consider the wider implications of identity formation and the learning experience in online networks in theory and in practice. The former may evoke enhancements of research in general and the latter may take place across different areas and sectors. While this article outlined some of the basic concepts and approaches, much remains to be done and several options exist to further extend this initial study. The importance of this is borne out by the following quote from Tang and Ding (2014: 464 
